Apoptotic effect of caffeic acid phenethyl ester and its ester and amide analogues in human cervical cancer ME180 cells.
Caffeic acid phenylether ester (CAPE) has potent antioxidant, anti-inflammatory, antiviral, anti-proliferative, immunomodulatory and pro-apoptotic activities. The activities of CAPE and its novel synthetic derivatives, caffeic acid octyl ester (CAO) and 1-octyl caffeamide (CAN-8), were investigated in this study. Cultured human cells were incubated with or without these compounds. The effect of these compounds on cell apoptosis, intracellular level of hydrogen peroxide and mitochondrial potential were analyzed. Western blot analysis was used to study the effect of alterations in protein level of caspases, Bcl-2 family, p21, p53 and c-Jun upon drug treatment. These compounds arrested cell proliferation, triggered cell apoptosis and caused a marked scavenging effect of hydrogen peroxide. Apoptosis induced by CAPE or CAO is associated with increased expression of p53, p21 and c-Jun. While the levels of Bcl-2 and Bcl-xL were relatively unchanged, these compounds induced a marked reduction in Mcl-1 level. The CAPE- or CAO-induced apoptosis was also accompanied by a rapid loss of mitochondrial transmembrane potential and activation of caspase-3 and caspase-8, suggesting a mitochondrial-dependent mechanism. In causing these cellular actions, CAO was shown to be comparable or more potent than CAPE, whereas the amide analogue CAN-8 displayed much weaker activities than both CAPE and CAO. Since these three compounds contain similar antioxidant functionality, the difference in their potency suggests that the octyl moiety in CAO is an important determinant for the enhanced activities. We have characterized a novel CAPE structure analogue, CAO, which showed strong antioxidant and proapoptotic activities. In addition, we demonstrated that down-regulation of Mcl-1 gene expression and activation of caspase-8 are associated with CAPE-triggered cell apoptosis.